Introduction
Picornavirus infection is initiated after binding to cellular receptors (Dales, 1973) . Only primate and human cells are known to be susceptible to poliovirus (Holland, 1964) . Soloviev et al. (1968) described cell lines that were resistant to poliovirus, many years ago. Miller et al. (1974) suggested that the gene for the poliovirus receptor is located on the 19th human chromosome.
No further genetic analysis of the receptor has been done. The biochemical properties of the receptors also have not been clearly elucidated. Thus the establishment of a cell line resistant to poliovirus would be a significant step towards the characterization of the receptor and the elucidation of the infective mechanism of the poliovirus.
Materials and Methods
HeLa -S3 cells were cultured in a Minimum essential medium (G1BC0 containing 10% calf serum. Resistant HeLa cells were produced by inoculation of cell monolayers with poliovirus Sabin -1 at moi of 1.0. Most of the cultured cells were destroyed within two days after infection.
A few surviving cells were further cultivated in a CO2 incubator.
The established cell line, designated as PRHC-1, was passaged every two or three days for one year (over one hundred passages). Poliovirus Sabin-1, poliovirus Sabin-2, poliovirus Sabin-3, poliovirus type -1 Mahoney strain and bovine enterovirus (MZ -468) were propagated in HeLa cell monolayers at moi of 1.0. The 110th passage cells were used for the following experiments unless otherwise stated. HeLa and PRHC -1 cells were infected at moi of 1.0 to the above viruses for examination of susceptibility.
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Results

Microscopic observations of the PRHC -1 cells have not demonstrated
any prominent change at any passage since the cell line was established.
A microscopic picture of PRHC-1 cells after 110 passages is shown in Fig. 1 and compared with Table 2 ). The level of indirect immunof luorescence staining of PRHC -1 cells, which were infected with poliovirus Sabin -1, was almost the same as that for control HeLa cells (Fig. 2) .
Discussion
In the processes of picornavirus infection, the following steps are known to be involved. Adsorption of the virus particle to a cellular receptor, degradation of the virion, replication of the RNA, synthesis of viral protein and release of the virion into the extra -cellular space after assembly of viral proteins.
If CPE does not appear in vitro after viral infection, one or more of the steps described above must be affected. The PRHC -1 cells were not changed, morphologically. There are many reports about persistent infections which have no cytopathogenic effect (CPE) (Gibson and Righthand, 1985; Vallbracht et al. 1984) . Thus it was necessary to confirm whether there was a persistent infection by the poliovirus Sabin -1 in the PRHC -1 cells. Inoculation of supernatant, cell extracts or whole viable PRHC -1 cells into HeLa cell monolayers did not show CPE or any infectious centers, demonstrating that no persistency exists in the PRHC -1 cells (data not shown). Further the fact that no prominent viral antigens were demonstrated in PRHC -1 cells by immunofluorescence staining suppors the above results. It is concluded that the escape from CPE by the PRHC -1 cells is not due to the persistence of the poliovirus. To examine the ability of the PRHC -1 cells to bind poliovirus Sabin -1, a binding assay of the virus to the cells was performed by plaque titration.
In this experiment, the number of cells far exceeded the number of the input virus, and the number of receptor sites was therefore greater than the number of input virus particles even if one assumes that 1 pfu is over 103 particles (Rueckert, 1976) . As shown in Table 2 , a small amount of binding activity of PRHC -1 cells to the virus was observed, probably due to nonspecific binding. This result suggests that the resistancy of PRHC -1 cells to poliovirus Sabin -1 is caused by an inability to bind the virus, possibly by the mechanism described by Kimura et al. (1985) for the influenzavirus. That is, some structural change in the receptor may have occurred.
Loss of susceptibility of PRHC -1 cells to poliovirus Sabin-2, poliovirus Sabin -3 and poliovirus type 1-Mahoney, which are all closely related to poliovirus Sabin -1, indicates that all these receptors have some degree of structural similarity. This concept was supported by the results of a binding interference assay using poliovirus type-1, type-2 and type-3 (Crowell, 1976) . Susceptibility of a bovine enterovirus (MZ -468) to PRHC -1 cells remained, which means that its receptor is quite different from the receptors for the polioviruses. At each metaphase, chromosomes from 20 cells were examined. The number of chromosomes of HeLa and PRHC -1 cells ranged from 50-68 and 47-66, respectively (hyperdiploid).
Similar abnormal structures in chromosomes No. 1 and No. 3 were found. Many marker chromosomes were present in both cell lines and the 19th chromosome was also found in both of cell lines. In conclusion, the lack of remarkable differences in the chromosomes indicates that PRHC -1 cells were derived from parental HeLa cells. But confirmation of the existence of the 19 th chromosome in PRHC -1 cells is not compatible with the concept of Miller et al. (1974) . We are now clarifying the mechanism for the resistance of PRHC -1 cells to poliovirus by comparing the biochemical properties of membrane fractions of both cells.
